Enhanced ouabain resistance gene as a eukaryotic selection marker.
Current selection markers allow selection by antibiotics or fluorescent/magnetic sorting by green fluorescent protein or membrane antigens. Antibiotic selection proceeds on a time scale of weeks, and flourescence-activated cell sorting requires complex equipment and may generate false-positive results when selection is performed too early after transduction with membrane markers. We have characterized an endogenous eukaryotic selection marker, the ouabain resistance gene (Oua(r)), which has the potential for quick and efficient in vitro selection of target cells. The Oua(r) used by us is derived from the rat alpha(1) isoform of Na(+),K(+)-ATPase, where leucine at position 799 is substituted for cysteine by targeted mutagenesis. This mutation confers resistance to more than 1 mM ouabain in vitro. We show that cells transfected with plasmid or transduced with a retrovirus vector encoding Oua(r) can be selected efficiently with ouabain in 48 hr and that a pure population of cells can be obtained. The ouabain resistance gene may be useful as a selection marker in general molecular biology, preclinical, and clinical applications because of its short selection time and also because of the safety of ouabain for human use.